RESULTS. Analyzable surveys were received from 53 program directors and 462 residents. Compared with emergency medicine and family medicine programs, pediatric programs were significantly larger and more likely to have a medical provider specializing in child abuse pediatrics, have faculty primarily responsible for child abuse training, use a written curriculum for child abuse training, and offer an elective rotation in child abuse. Exposure to child abuse training and abused patients was highest for pediatric residents and lowest for family medicine residents. Comfort with managing child abuse cases was lowest among family medicine residents. On the knowledge quiz, pediatric residents significantly outperformed emergency medicine and family medicine residents. Residents with high knowledge scores were significantly more likely to come from larger programs and programs that had a center, provider, or interdisciplinary team that specialized in child abuse pediatrics; had a physician on faculty responsible for child abuse training; used a written curriculum for child abuse training; and had a required rotation in child abuse pediatrics.
CONCLUSIONS. By analyzing the relationship between program characteristics and residents' child abuse knowledge, we found that pediatric programs provide far more training and resources for child abuse education than emergency medicine and family medicine programs. As leaders, pediatricians must establish the importance of this topic in the pediatric education of residents of all specialties. Pediatrics 2009;123:e595-e602 P HYSICIANS ARE IMPORTANT resources in the diagnosis and treatment of abused children. 1 All physicians in United States legally are required to report suspected abuse and often are called on by courts as expert witnesses. Most important, physicians often are the first professionals to encounter a child who may have been abused or neglected. 2 Many physicians, however, have no formal specialized training in child abuse. These nonspecialists have shown patterns of underreporting, overreporting, and misdiagnosing maltreatment, [3] [4] [5] [6] [7] a pattern that many practitioners and researchers attribute to inadequate training during residency. [8] [9] [10] Our 2006 pilot study that assessed the training and knowledge of residents revealed significant deficits in training and knowledge, 11 but the study was limited to residents in 2 medical schools. To find out whether these deficits existed at the national level, we surveyed a nationally representative sample of program directors and third-year pediatric, emergency medicine (EM), and family medicine (FM) residents in 67 US residency programs. For each specialty, our objectives were to (1) document the amount and type of child abuse training provided, (2) measure residents' comfort and knowledge related to the medical management of child abuse, and (3) examine the relationship between 1 and 2.
METHODS
The study was approved by the Eastern Virginia Medical School institutional review board and the institutional review boards at the participating sites. Participation was voluntary and anonymous. All data collection occurred during the spring of 2006.
Participants
Sites were solicited from the Ray E. Helfer Society, a network of 224 physicians (primarily pediatricians) who specialize in child abuse. Principal investigators at each site were required to have access to third-year residents in at least 1 of the 3 specialties. Of the 42 principal investigators who expressed interest, 24 (representing 24 institutions, 67 residency programs, and 939 thirdyear residents) secured institutional review board approval. Contacts at the 67 participating programs were mailed a program director survey, a packet of resident surveys, and a study protocol. Program director surveys were distributed to program directors with instructions for the person "responsible for or most knowledgeable about the residency program's child abuse training" to complete it. Program contacts administered the resident surveys to all third-year residents in the program. In most cases, residents completed their survey in a proctored environment; however, residents were permitted to complete the survey without assistance on their own time and return it anonymously to the program contact. Surveys were coded with a program identification to track return rates and allow comparison of program director-level data with resident-level data. Completed surveys were mailed to Eastern Virginia Medical School investigators for data entry, management, and analysis.
Surveys
We used 2 surveys to collect data. Both were developed by the lead author (Dr Starling) with consultation from national child abuse pediatrics (CAP) experts.
The program director survey collected data on program and training characteristics, including size, university and military affiliation, and urban/suburban/rural setting. Training characteristics included presence of a center, provider, or interdisciplinary team that specializes in child abuse; presence of a physician faculty member primarily responsible for child abuse training; use of a written curriculum for child abuse training; and presence of a required or elective rotation in child abuse.
The resident survey collected data on residents' demographics, child abuse training and patient experience during residency, satisfaction with training, comfort with 7 aspects of managing child abuse cases, and knowledge of child abuse assessment and treatment. We calculated a "total training experience" and "total patient experience" score for each resident. The training score (0 -12) is the sum of residents' answers to 3 questions regarding hours that they received of didactic instruction, clinical teaching, and clinical experiences in child abuse (0 ϭ none, 1 ϭ 1-3 hours, 2 ϭ 4 -6 hours, 3 ϭ 7-9 hours, and 4 ϭ Ͼ9 hours). The patient score (0 -10) is the sum of residents' answers to questions regarding the number of physical and sexual abuse patients seen (0 ϭ none, 1 ϭ 1-3 patients, 2 ϭ 4 -6 patients, 3 ϭ 7-9 patients, 4 ϭ 10 -12 patients, and 5 ϭ Ͼ12 patients).
Questions regarding comfort were rated on a 6-point Likert scale (1 ϭ strongly disagree to 6 ϭ strongly agree) and scored by using the mean. We calculated 7 individual comfort scores (1 for each item), 1 "overall medical comfort" score (composite of 4 items; Cronbach's ␣ ϭ .84), and 1 "overall investigative comfort score" (composite of 3 items; Cronbach's ␣ ϭ .75).
We used a 24-question quiz to assess knowledge of the evaluation of child abuse and neglect. Four questions required the resident to label and make a diagnostic interpretation of 3 anatomic structures from a black and white photograph of female genitalia (Fig 1) . Eight of the knowledge questions were clinical vignettes (see Appendix for examples). The knowledge questions were dichotomously coded as correct or incorrect, yielding an overall score (0%-100%) based on the percentage correct of all items. An initial version of this survey was piloted in 2006 and refined on the basis of item analysis. 11 Data Analysis Categorical variables were described using frequencies and percentages; continuous variables were described using means and SEs (or medians and ranges for nonnormally distributed data). The 2 statistic was used to assess differences in program characteristics by specialty. To account for clustering within residency programs, we used hierarchical linear modeling (HLM) to assess differ-
FIGURE 1
Genitalia of a prepubertal girl. Correct answers are as follows: 9 ϭ labia minora, 10 ϭ urethral meatus, 11ϭ hymen. The correct answer to the diagnostic interpretation question: "No evidence of current or healed genital trauma, but sexual abuse cannot be ruled out." ences in residents' characteristics by program (as reported by program directors). All HLM model results are reported for robust SEs. Across models, N varies slightly with missing data patterns. SPSS 16 (SPSS, Inc, Chicago, IL) was used for univariate and multivariate analyses, and HLM 6.02 was used for HLM analyses. 12 
RESULTS

Program Director Surveys
We received program director surveys from 53 (79%) of 67 programs. This provided program-level data on 11 EM, 21 FM, and 21 pediatric programs. Program directors (76%) were the primary respondent; remaining respondents included associate directors and child protection team members. Program and training characteristics by specialty are shown in Table 1 . Compared with EM and FM programs, pediatric programs were significantly larger and more likely to have a medical provider who specializes in child abuse, have physician faculty primarily responsible for child abuse training, use a written curriculum for child abuse training, and offer an elective rotation in child abuse.
Resident Surveys
We received 462 analyzable surveys from 48 programs: 55 EM residents (9 programs), 104 FM residents (17 programs), and 303 pediatric residents (22 programs). We excluded 17 surveys from 4 programs with Ͻ30% return rates. Demographic characteristics of residents by specialty are shown in Table 2 . Sixty percent of the residents were female, and 72% were white.
Using the 2005-2006 graduate medical education data from the American Medical Association 13 to determine whether the sample was representative of all residents in the United States, we found our sample to be similar in gender and race to the national population for all specialties. Our sample of pediatric residents was more white than the general population (73% vs 52%).
Child Abuse Training During Residency
Compared with EM and FM residents, pediatric residents reported receiving more hours of didactic instruction, clinical teaching, and clinical experiences (Fig 2) and seeing more abused patients (Fig 3) . The total training experience score was significantly higher (P Ͻ .001) for pediatric residents (mean: 8.20; SE: 0.17) than for EM (mean: 5.0; SE: 0.28) and FM (mean: 4.7; SE: 0.30) residents. The total patient experience score was significantly higher (P Ͻ .001) for pediatric (mean: 6.0; SE: 0.14) and EM (mean: 4.6; SE: 0.40) residents than for FM (mean: 2.8; SE: 0.24) residents. Table 3 shows mean comfort scores for 7 medical and investigative tasks that physicians may need to evaluate child abuse. FM residents reported significantly less comfort than pediatric residents for all 7 items and significantly less comfort than EM residents for 4 of the items.
After controlling for total training experience, overall medical comfort was positively correlated with total patient experience (r ϭ 0.28, P Ͻ .001). Residents reported significantly more comfort with performing and interpreting physical abuse examinations (mean: 4.26; SE: 0.05) than sexual abuse examinations (mean: 3.77; SE: 0.06; P Ͻ .001). Table 4 shows the relationship between characteristics reported by residents and residents' performance on the knowledge quiz. Residents who reported more training experiences, patient experiences, and comfort with investigative responsibilities performed significantly better on the knowledge quiz. Table 5 shows the relationship between programlevel characteristics (reported by program directors) and residents' performance on the knowledge quiz. Knowledge scores for pediatric residents were significantly higher than EM (P ϭ .005) and FM (P Ͻ .001) residents. FM residents performed significantly worse than both pediatric (P Ͻ .001) and EM residents (P ϭ .002). Residents with high knowledge scores were significantly more like to come from larger programs, which had a center, a provider, or an interdisciplinary team special- Coefficients represent the increase in knowledge scores expected for every 1-unit increase in the predictor. For example, for every 1-unit increase in total training experience, the model predicts a .82-point increase in knowledge score. NS indicates not significant.
Medical Knowledge of Child Abuse
FIGURE 2
Hours of child abuse training received since residency began. To facilitate interpretation, the initial response options for each learning method (none, 1-3, 4 -6, 7-9, Ͼ9) were converted to dichotomous responses (Ͻ7 hours vs Ն7 hours) on the basis of a median split of the data. Didactic instruction: class lectures, grand rounds, clinical conference, etc; clinical teaching: teaching that occurs in the clinic, emergency departments, or other medical settings; clinical experiences: direct, hands-on clinical or patient care activities.
FIGURE 3
Number of child abuse patients examined or observed since residency began. To facilitate interpretation, the initial response options for patient exposure (none, 1-3, 4 -6, 7-9, Ͼ9) were converted to dichotomous responses (Ͻ7 patients vs Ն7 patients) on the basis of a median split of the data. izing in child abuse; a physician on faculty responsible for child abuse training; used a written curriculum for child abuse training; and had a required rotation in child abuse. Correct diagnosis of the colposcopic genital examination (Fig 1) varied significantly by specialty. Pediatric (68%) residents were significantly more likely to diagnose the examination correctly than were EM (58%) and FM (33%) residents (P Ͻ .05). Eighty-seven percent of residents correctly labeled the hymen, 57% correctly labeled the urethra, and 30% correctly labeled the labia minora. Overall, 19% residents correctly labeled all 3 structures of the genitalia (pediatrics: 22%; FM: 12%; EM: 11%).
DISCUSSION
We found pediatric residents to be more knowledgeable, more comfortable, and better trained in child abuse than their EM and FM colleagues. FM residents reported the least amount of knowledge, comfort, and training. By analyzing the relationship between program characteristics and residents' child abuse knowledge, we found that pediatric programs provide far more training and resources for child abuse education than do EM and FM programs.
Training and Knowledge by Specialty
Although pediatric programs provided the most training, the knowledge quiz still challenged many pediatric residents, whose average score was 73%. Thirty-two percent of these residents misdiagnosed a normal colposcopic examination. Similar deficits have been observed in other studies of pediatric residents. Dubow et al 14 surveyed 139 pediatric chief residents and found that 50% considered their training in sexual abuse inadequate. Narayan et al 15 reported that 61% of pediatric residency programs prepared residents well to examine children with abuse complaints.
Although many patients present to the emergency department with child abuse-related issues, 16 very few studies have assessed EM residents' training in abuse. None of the EM programs in our study had a required rotation in child abuse, and 2 offered an elective rotation. Only 20% of EM residents reported receiving at least 7 hours of didactic training during their years of residency, and 11% reported at least 7 hours of clinical teaching (Fig 1) . The limited time that EM residents spend in didactic lectures regarding abuse is disproportionate to the number of patients that they evaluate: 41% of EM residents reported evaluating at least 7 physically abused patients and 33% reported examining at least 7 sexually abused patients during their residency (Fig 2) . Knowledge does not necessarily equate with comfort. Although EM residents were significantly less knowledgeable about child abuse than their pediatric colleagues, they reported being more comfortable in interpreting examination findings and in speaking with authorities about abuse ( Table 2) .
FM programs provided the least amount of child abuse training and had the fewest resources available for residents. FM programs were significantly less likely to have a center, a medical provider, or an interdisciplinary team specializing in child abuse. One of 21 FM program directors reported a required rotation in abuse; FM residents reported seeing the fewest number of patients with allegations of child abuse. Overall, the child abuse training of FM residents is the most in need of improvement. The limited training and resources provided to FM residents likely explains their lack of knowledge and comfort relative to other residents.
Predictors of Residents' Child Abuse Knowledge and Comfort
By collecting data directly from both program directors and residents, we were able to examine the relationship between program characteristics and residents' outcomes without relying solely on residents' self-report. As seen in Table 5 , having any 1 of the 6 program training characteristics (with the exception of an elective rotation in CAP) significantly predicted residents' performance on the child abuse knowledge quiz. In addition, residents Coefficients represent the increase in knowledge scores expected for every 1-unit increase in the predictor. For example, for every 1-unit increase in number of residents in program, the model predicts a .12-point increase in knowledge score. The total N for specialty was 36; the total N for all other predictors was 32. NS indicates not significant. a Only 2 programs had a military affiliation, so the analysis could not be run.
who reported more training experience and more patient exposure performed significantly better on the quiz (Table 4) . Even after controlling for exposure to formal teaching, the more abused patients the residents evaluated, the more they were likely to report comfort with sexual abuse and physical abuse examinations. Ward et al 17 also found a relationship between the number of abuse cases seen and pediatric residents' perceived competency "in the evaluation and management of child abuse cases." This supports the unique contribution that patient experience can provide over more formal, didactic methods.
Sexual Abuse Knowledge and Comfort
Physicians' opinions regarding genital examination findings have been shown to influence the outcomes of child protective services investigations 18 and are presented as expert medical testimony to judges and juries. 19 Thus, a test of residents' knowledge of genitalia was an important feature in our survey. The identification of genital structures by all residents was poor. Only 19% of the residents in this study correctly identified all 3 structures indicated on the genital photograph. Many residents, including 67% of all FM residents, incorrectly diagnosed a normal genital examination (Fig 1) . Concern regarding the lack of knowledge of female genitalia among medical professionals is not new. 3, 14, 20, 21 In the survey by Dubow et al, 71% of chief residents correctly identified the hymen from a black and white photograph of normal female genitalia. Evidence also suggests that the problems identified by this and other studies exist in the postresidency clinical setting. Makoroff et al 5 found that 70% of the female genital examinations diagnosed by pediatric EM physicians as abnormal were subsequently diagnosed as normal by child abuse-trained physicians who reexamined the findings. Our survey also revealed concerns about residents' comfort with sexual abuse cases. Residents reported significantly less comfort with performing and interpreting sexual abuse examinations compared with physical abuse examinations. A similar finding has been seen among medical professionals with more advanced training, including pediatric emergency medicine fellows 22 and practicing pediatricians. 23 Although the inherent sensitivity surrounding sexual topics explains some of this discomfort, 23 it may also be related to inadequate knowledge of genital anatomy and examination techniques, both of which can be addressed in training.
Limitations Characteristics of our sample may limit the generalization of the findings. Because we recruited sites through a network of pediatric child abuse physicians, the study sites were more likely to have a practicing child abuse specialist or similar resources. Residents in these facilities may be better trained and more knowledgeable than the general population of residents, and our data may overestimate how well trained residents are in abuse. In addition, the EM programs had a low return rate and limited representation, so the results for EM may not extend to the larger population of EM residents. The residents who completed the survey in a nonproctored environment could have obtained assistance on the knowledge quiz, but this is unlikely. In our previous study that used a similar survey and sample, 24 there was no difference in tests scores for proctored versus nonproctored quizzes. 24 One issue not addressed in this study is actual performance, including mandated reporting, related to the medical management of child abuse. Although knowledge and comfort likely correspond to performance, the latter is affected by many other factors that are beyond the scope of this survey. 25, 26 Standards for Child Abuse Medical Education There is no national US standard governing the amount and content of child abuse training in pediatric residencies. Although the Accreditation Council for Graduate Medical Education (ACGME) 27 requires pediatric residents to learn about child physical and sexual abuse in their emergency and acute illness experience, many programs do not offer a child abuse rotation as a separate educational experience. 15 The July 1, 2007, ACGME Program Requirements for Graduate Medical Education in Pediatrics does not list CAP among the subspecialty rotations that meet subspecialty training requirements. 27 In the future, if CAP becomes 1 of the rotations that a resident can use to fulfill the subspecialty training requirement, housestaff may elect more CAP rotations. In addition, as the ACGME accredits fellowship training programs in CAP, standardized training in fellowships should translate into improved training for residents in all specialties. Although FM and EM residents will not have subspecialty certification in their field, the improvement of child abuse pediatric consultative services should increase the number of training opportunities for these residents.
Ultimately, residents should receive enough training to ensure that they can accurately identify and report abuse when it is suspected. Our study suggests that current levels of training are not meeting this critical goal. Many programs should begin the process of implementing child abuse curricula. One resource is the published core content for residency training in child abuse. 28 There also is a need for a national child abuse curriculum that can be adapted to any training site. In addition, programs that cannot provide adequate exposure to child abuse patients on site should establish clinical training opportunities at nearby child abuse programs or facilities with higher child abuse case loads so that residents without the benefit of an on-site child abuse rotation can get at least minimal exposure to abused patients.
CONCLUSIONS
Research indicates that residents and practicing physicians are not well trained in managing child abuse cases. EM residencies must provide more formal training on e600identification, reporting, and referring abused patients to specialists. Family physicians must become more comfortable with treating these patients. As leaders, pediatricians must establish the importance of this topic in the pediatric education of residents of all specialties. The well-being of children depends on a well-trained and knowledgeable force of physicians who can identify, treat, and ultimately prevent child abuse. 
APPENDIX
